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Creating a Perfect Human Is Not So Perfect:
The Case for Restricting Genetic
Enhancement Research
Sarah M. Markwood*
I.

Introduction

Code 46, a scientific thriller movie, presents a world where the
human race is altered and shaped by genetic engineering procedures.'
While this futuristic movie is presently enthralling audiences throughout
the world, scientific advances are rapidly creating a world where genetic
enhancement is actually possible.2
Imagine a scenario where a mother and father desire their firstborn
child to be an athletically gifted son who excels in basketball as a power
forward. The only dilemma is both parents are below average in height
and have no athletic skills. Instead of adjusting their aspirations for this
child, the parents are able to utilize a genetic enhancement procedure and
choose the "perfect" genes for him. Now the child will grow to an ideal
basketball height of 6'9", possess the quickness and agility to handle the
ball, and have the astuteness to analyze each situation encountered on the
basketball court and decide which play must be executed. With these
abilities, this child will be able to rise above the other players, first in
high school and, ultimately, in a professional league.
* J.D. Candidate, The Dickinson School of Law of the Pennsylvania State
University, 2006; B.S., summa cum laude, Grove City College, 2003. The author wishes
to thank God for His faithful guidance and her loving family for their constant and
prayerful support during the writing process.
1. See Claudia Puig, Doomed Love Hard to Figure in 'Code 46,' USA TODAY,
Aug. 6, 2004, at E8. In this 2004 movie by United Artists Corporation, citizens of a large
metropolitan city undergo genetic engineering that instills emotion-enhancing traits into
each person. Id.
2. See Position Paper on Human Germline Manipulation, Council for Responsible
Genetics
(Fall
2000),
http://www.gene-watch.org/programs/cloning/germlineposition.html (last visited Oct. 12, 2005) [hereinafter Position Paper]. Genetic
engineering procedures are being conducted on animals, and these procedures have
resulted in mice growing to twice their size and cows producing milk enhanced with
pharmaceuticals. Id.

PENN STATE LAW REVIEW

[Vol. 110:2

The ability to use such a genetic enhancement procedure will
become a reality if there is an advance of genetic enhancement research.
Parents will not only be able to produce an athletic superstar, but they
also could create a physically attractive child, a theatrical prodigy, a
strong wrestling champion, or a mathematical genius.
Various countries and agencies have created restrictions and
regulations concerning human embryo research.5 The regulations, based
partly on the history of the countries, vary in their stringency: some
countries restrict any research on human embryos, and other countries
limit research to include only extra embryos obtained from fertility
clinics.6 In 1993, Canada's Royal Commission on New Reproductive
Technologies created an advisory restriction in its recommended policy.7
While this restriction has not been implemented, it states that "no
research involving the alteration of DNA for enhancement purposes will
be permitted or funded." 8 In response to current scientific technologies
and the possibility of future scientific advances, the United States should
adopt a restriction on genetic enhancement research similar to Canada's
1993 proposed restriction.
This comment considers the policy-based reasons for restricting
genetic enhancement research. Part II of the comment explains the
background of, and advances in, genetic engineering. Part III discusses
the approaches taken by other countries and the United States in
3. Id.
4. Id.
5. See FRANCIS FUKUYAMA, OUR POSTHUMAN FUTURE: CONSEQUENCES OF THE
BIOTECHNOLOGY REVOLUTION 205 (2002). France, Germany, Austria, Switzerland,
Norway, Ireland, Poland, Brazil, and Peru are among the countries regulating research on
human embryos. Id.
6. Id. As of 2001, sixteen countries (including France, Germany, Austria,
Switzerland, Norway, Ireland, Poland, Brazil, and Peru) had specific laws that regulated
human embryo research. Id. Three other nations, Hungary, Costa Rica, and Ecuador,
extended embryos a right to life, causing research to be restricted. Id. Only extra
embryos from in vitro fertilization clinics may be used in research in Finland, Sweden,
and Spain. Id. Germany passed the highly restrictive 1990 Act for the Protection of
Embryos, which regulates the artificial modification of human germ-line cells, among
other areas. Id. Britain's 1990 Fertilisation and Embryology Act's restriction on embryo
research has not resulted in any clear judicial interpretation in the past years. Id.
7.

PROCEED WITH CARE: FINAL REPORT OF THE ROYAL COMMISSION ON NEW

REPRODUCTIVE TECHNOLOGIES: SUMMARY & HIGHLIGHTS 3 (1993) [hereinafter PROCEED

WITH CARE]. The Commission was created to respond to the emerging and future issues
surrounding reproductive technologies. Id. The Commission also operated under the
objective to set boundaries in this area so that Canadian ethical and social values would
be preserved. Id. See Timothy Caulfield, Genetic Testing, Liability, and Regulatory
Policy: The CanadianSituation, 41 JURIMETRICS J.7, 9 (2000).
8. PROCEED WITH CARE: FINAL REPORT OF THE ROYAL COMMISSION ON NEW
REPRODUCTIVE TECHNOLOGIES, 2 Royal Commission on New Reproductive Technologies

945 (1993). This alteration would involve intentional interference in human evolution,
which has grave impacts. Id. at 941.
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regulating genetic research. Part IV considers the negative social
consequences of genetic engineering and addresses arguments in favor of
genetic engineering. The ethical consequences of genetic engineering
are explored in Part V. Part VI discusses the constitutional implications
of such a restriction. Part VII concludes by suggesting that a restriction
on genetic engineering is appropriate and necessary to prevent science
from overextending into unchartered areas.
II.

Background and Advances of Genetic Engineering

Genetic engineering can be conducted by two means: somatic and
germ-line modification. 9 Each cell of an early embryo becomes either a
somatic or germ cell. 10 Engineering on the somatic cells only affects the
individual being treated." Germ-line engineering, however, has a larger
effect. 12 Specifically, since the germ cell can extend to future
generations, any alteration of germ cells is extended to these
generations. 13
Somatic and germ-line engineering already have been used on
animals. 14 Somatic engineering only modifies somatic cells such as
liver, muscle, or blood cells.' 5 Germ-line engineering, on the other hand,
occurs when the alteration of the animal is before fertilization or before
the embryonic cells are differentiated as somatic or germ cells. This
6
germ-line engineering can then be passed to future generations.'
This testing of germ-line engineering in animals through a7
technique called pronuclear microinjection has resulted in little success.1
The testing has led to genetic difficulties and abnormalities in mice,
cattle, sheep, and pigs.' 8 Since the timing and location of the DNA
9.

PositionPaper,supra note 2.

10. Id. Germ cells are the sperm or egg cells; therefore, the germ cells convey
heritable characteristics. Id. Somatic cells are the remainder of the cells in the embryo.
Id.
11. FUKUYAMA, supra note 5, at 76. The somatic cells die with the individual, and
thus there is no effect on future generations of that individual. Id.
12. PositionPaper,supra note 2.
13. FUKUYAMA, supra note 5, at 77. This ability to impact future generations is
attractive to treat inherited diseases like diabetes. Id.
14. See Position Paper,supra note 2.
15. Id.
16. Id.
17. Kathi E. Hanna, Genetic Enhancement, National Human Genome Research
Institute (2004), http://www.genome.gov/10004767 (last visited Oct. 12, 2005).
Pronuclear microinjection, a germ-line technique, has proven unsafe as it requires
"random integration of donor DNA" and leads to low birth rates and high newborn death
rates. Id.
18.

PHILIP G. PETERS, JR., How SAFE IS SAFE ENOUGH?

OBLIGATIONS TO THE

CHILDREN OF REPRODUCTIVE TECHNOLOGY 242 (2004) [hereinafter PHILIP PETERS]. Using
pronuclear microinjection to insert DNA into a mouse germ-line can disrupt the genes
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integration cannot be precisely determined, success only occurs in half of
the lines tested.' 9 While the pronuclear microinjection process has
complications, newer methods of germ-line technology, such as nuclear
.transfer and reverse-transcribed gene transfer procedures, demonstrate
that it is possible that germ-line enhancements will be successful in the
future. 20 The scientific world still faces obstacles and risks in perfecting
this genetic process in animals, but there is the prospect of the dangers
declining in the future.21
Genetic engineering has also been applied in the agricultural arena
to produce genetically modified organisms. 22 Even though there is a
greater success rate with these agricultural experiments than with animal
experiments, germ-line engineering's success would be difficult to
realize with respect to germ-line engineering on human beings.2 3 The
difficulties with human experimentation occur because the germ-line
engineering process is more complex when applied to humans than when
applied to plants. The prospect of future technologies, though, may
provide the opportunity to alter the germ cells in humans.24
Regarding the concept of genetic engineering on human beings,
there are already techniques of somatic genetic enhancement available
for use by human beings that are used to increase muscle strength. 25 This
muscle-strengthening procedure can help the ill; however, it can also be
applied for enhancement purposes to individuals seeking greater muscle

during development. Id. Results of this disruption include embryonic death and limb
deformities. Id.
19. Id. This low success rate can result from the neighboring genes interfering with
the integrated DNA. Id.
20. Id. at 242-43. Nuclear transfer and reverse-transcribed gene transfer procedures
increase the success rate of experiments. Id. While pronuclear microinjection requires
51.4 attempts to produce one transgenic lamb, nuclear transfer only requires 20.8
attempts. Id. Reverse-transcribed gene transfer integrates a retroviral gene in an oocyte,
and the success is much greater than pronuclear microinjection. Id.
21. A REPORT OF THE PRESIDENT'S COUNCIL ON BIOETHICs, REPRODUCTION AND
The
RESPONSIBILITY: THE REGULATION OF NEW BIOTECHNOLOGIES 118 (2004).
experimentation has the potential to decrease the risks and to encourage the use of such
enhancement procedures. Id.
22. FUKUYAMA, supra note 5, at 72. These agricultural products include the Bt corn
and Roundup Ready soybeans. Id.
23. Hanna, supra note 17. Plants can be altered more easily since they are not as
complex as human beings. Id. Human beings have more complex traits like intellect and
behavior. Id.
24. See id. There have been applications of genetic enhancement in the sports arena.
Id. A cross-country skier from Finland used a genetic mutation process to increase the
number of red blood cells in his body and increased his capacity for aerobic activity. Id.
25. The President'sCouncil on Bioethics, Staff Background Paper:Human Genetic
Enhancement, http://www.bioethics.gov/background/humangenetic.html (last visited Oct.
12, 2005). The gene IGF-1 can be inserted into a muscle cell and increase the muscle
strength. Id. Human diseases such as muscular dystrophy can then be treated. Id.
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efficiency.26
While somatic engineering experiments began on humans in 1990,
the application of germ-line engineering to human beings is not widely
practiced.2 7 The complexity of the human body increases the amount of
complications and difficulty involved in changing even one gene.28 One
gene in a human body can perform multiple roles; therefore, adjusting
one gene may have more consequences than originally intended.2 9
In human germ-line engineering, zygotes are first altered and
modified and then incorporated into the desired germ cell. 30 This process
of altering the germ cell can occur within the body or outside of the body
through in vitro.31 After this procedure, the descendents of the altered
individual will then be affected by the enhancements.32
Although the research of germ-line engineering on human beings
has been limited, scholarly writings on this issue exist. There also have
been germ-line tests on animals performed under the assumption that
humans would react in a similar manner as the animals that were tested.33
The success of this particular testing supports the possibility of future

germ-line engineering on humans. 34 Therefore, the application of germline genetic modification to human beings is the next logical step.35
When applied to humans, genetic engineering can be classified into

two categories: genetic therapy and genetic enhancement.3 6

Genetic

enhancement goes beyond genetic therapy with its focus on enhancing
26. Id. This technique can also increase muscle strength for athletes, elderly, or
young people seeking to increase their abilities. Id.
27. See Position Paper,supra note 2.
28. Id.
29. Id. For example, if a gene which contributes to sickle-cell anemia also provides
resistance to malaria, altering that gene to prevent sickle-cell anemia may also increase
the likelihood for contracting malaria. Id.
30. JOHN C. AvISE, THE HOPE, HYPE, AND REALITY OF GENETIC ENGINEERING 169
(2004). This process still has a low success rate and unexpected health consequences. Id.
31. Id. To alter the cell within the body, a disabled viral vector is inserted into the
desired cell. Id. In vitro or artificial insemination, however, occurs outside of the body.
Id. A cell is removed from the body, a transgene is inserted into the cell in a test tube, the
cell is tested for viability, and the cell is either returned to the reproductive tract or used
to create a new embryo. Id.
32. Id. at 168. The germ-line DNA is an "unbroken chain of ancestry" throughout
thousands of generations. Id.
33. Position Paper, supra note 2. A successful germ-line test on a mouse
incorporated an extra growth gene into a fertilized mouse egg, and the resulting mouse
was twice its normal size. Id.
34. See id. It is even argued that germ-line cell engineering has proven "technically
easier" than somatic cell engineering because the germ-line cells adapt more easily to the
corresponding proteins than the somatic cells. Id.
35.

FUKUYAMA, supra note 5, at 72.

36. Hanna, supra note 17. Genetic therapy attempts to alter cells solely to cure a
person's sickness, and genetic enhancement alters "normal" cells to reach a desired
outcome. Id.
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human traits instead of repairing or curing human diseases and
conditions.3 7
Both genetic therapy and genetic enhancement are procedures that
involve uncertainty and risks to human beings.3 8 The genetic changes
that result currently have harmful effects on the altered individual,39
regardless of the purpose for altering the human being's genetic makeup. However, the concern for abuse of scientific technology exists
primarily with the genetic enhancement procedures,4 ° and these
procedures are the target of proposed legislation.
III.

History of Regulation Around the Globe

The regulations concerning human genetic engineering research are
not as extensive in scope as the regulations governing agricultural
testing.4 1 However, countries around the world and the United States
have created various regulations respecting germ-line engineering
testing.4 2
A.

Regulatory Schemes in Other Countries

The World Health Organization (WHO), an international body, has
taken preliminary steps towards considering regulations.43
WHO
conducted a 1999 study concerning the possibility of banning inheritable
genetic modification, but guidelines on this proposed restriction were
never published.44 Another policy committee analyzed appropriate
guidelines, but no determination has been finalized.4 5
Other countries have responded to the lack of uniform international
regulation by enacting their own legislative restrictions.46 While some
countries have passed laws specifically restricting research, other
37. Id. In a genetic enhancement procedure, a normal gene is altered so that it can
obtain a high level of enhancement and increase the potential for success. Id.
38.

Position Paper,supra note 2.

39. Id. These harmful effects are due to either technological errors or the scientist's
lack of knowledge on how the implanted gene will react to the other genes. Id.
40. See MAXWELL J. MEHLMAN, WONDERGENES: GENETIC ENHANCEMENT AND THE
FUTURE OF SOCIETY 59 (2003). Unlike genetic therapy which attempts to restore a person
to a healthy position, genetic enhancement seeks to provide self-improvement
mechanisms for a person who is already at a healthy, functioning position. Id.
41. Id. at 200. This is primarily because the agricultural research and testing
conducted is more expansive than the human research and testing. Id.
42. See id. at 201.
43. N. Schichor et al., Should We Allow Genetic Engineering?: A Public Policy
Analysis of Germline Enhancement, Developmental Biology Online (Apr. 17, 2003),
http://www.devbio.com/article.php?ch=21 &id= 172 (last visited Oct. 12, 2005).
44. Id.
45. Id.
46. See supra text accompanying note 6.
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countries, including Hungary, Costa Rica, and Ecuador, have given
embryos a right to life.47
Germany created regulations that are viewed to be the most
restrictive in the world.48 The Embryo Protection Law of 1991 ensured
that use of any germ-line manipulations would be subject to a five-year
prison sentence. 49 The public policy of this law maintains that the use of
human germ-line engineering is an assault against human dignity and a
violation of a person's right to an "unaltered genetic heritage." 50
Another approach to regulating the biotechnology sector is
demonstrated through Britain's creation of an agency. 51 Britain's Human
Fertilisation and Embryology Authority provides a uniform method for
52
addressing the experiments throughout the biotechnology sector.
53
Britain further passed the Fertilisation and Embryology Act in 1990.
B. Regulatory Options in the United States
Along with these varied, international approaches, the United States
has a limited current approach to regulating genetic testing.54 In 1985,
the Recombinant DNA Advisory Council (RAC), operating under the
National Institutes of Health (NIH), ruled it would not evaluate germ-line
engineering proposals and would only consider approving proposals that
involved somatic gene engineering. 55 While germ-line engineering
proposals are still not assessed by the RAC, more scientists have begun
to endorse these tests, and there is the possibility that this restriction may
be removed.5 6
The restriction by the RAC does not altogether ban germ-line
engineering research; instead, the research must be conducted through
private funds. 57 Since germ-line engineering may be explored through
47. FUKUYAMA, supra note 5, at 205. This right to life then ensures that the embryos
will not be used for research. Id.
48.

GREGORY STOCK, REDESIGNING HUMANS: OUR INEVITABLE GENETIC FUTURE 126

(2002). While these regulations were a response to its history with Nazism, the breadth
of the regulations is now being reconsidered. Id.
49. Id. at 153. The purpose of this punishment was to prevent anyone from
undertaking a program that even remotely dealt with improving human beings. Id.
50. Id. at 128.
51. FUKUYAMA,supra note 5, at 215.
52. See supra text accompanying note 6.
53. FUKUYAMA, supra note 5, at 205. This Act created a clear-cut legal framework
for regulating embryo research and cloning. Id.
54. Schichor, supra note 43.
55. Id. The RAC considers funding gene therapy experiments including
recombinant DNA. Id. It is RAC's duty to ensure that ethical and safety priorities are
maintained throughout such experiments. Id.
56. Id.
57. Id.
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private funding, there is some criticism of the RAC's effectiveness in
restricting germ-line testing.58
Another regulatory body, the Food and Drug Administration (FDA),
is an executive agency that protects the public health by monitoring
products. 59 This agency has gained great regulatory control over gene
therapy and gene therapy experiments, and it is poised to regulate genetic
enhancement in the future. 60 The scope of the FDA has been interpreted
by the courts to extend to products that affect interstate commerce.6 1
Since any research on germ-line engineering is not likely to be contained
in one state, the FDA's regulatory authority over such research would be
seemingly appropriate.62
C. Recommended Regulatory Scheme for the United States
The aforementioned agencies and regulations of the United States
broadly address genetic enhancement procedures, but they are not proper
mediums for implementing an effective restriction on future attempts to
enhance children genetically. 63 The NIH, which controls the RAC, is an
inefficient structure for restricting enhancement treatments because it
only restricts federally funded research.6 4 The private sector, accepting
no federal funds, has the ability to experiment in any manner
notwithstanding the existence of the NIH. 65 The landscape of scientific
testing is changing, and the private sector's ability to raise funds for
experimentation is increasing.6 6
Regulation under the FDA also proves problematic.67 In order for
the FDA to have authority over this research, the engineering procedures
must come underneath one of the substantive categories controlled by the
FDA. 68 Another barrier to FDA regulation is that the FDA is foreclosed
58.

FUKUYAMA, supra

59.
60.

Schichor, supra note 43.
MEHLMAN, supra note 40, at 75. In 1997, the FDA gained control over gene

note 5, at 202.

therapy experiments and products, while the RAC was given more of an advisory and
educational role. Id.
61. Schichor, supra note 43.
62. See id.
63. FUKUYAMA, supra note 5, at 214. The existing institutions do not adequately
provide the means for regulating beyond the basis of safety and effectiveness. Id.
64. Id.
65. Id. In 2000, the biotech industry spent $11 billion on research and employed
over 150,000 people. Id.
66. Id. The current trend is for researchers to be independent, with no financial ties
to biotech industries that are federally funded. Id.
67. MEHLMAN, supra note 40, at 75. The FDA lacks jurisdiction over the practice of
medicine, and its assertion of control over gene manipulation techniques and human
cloning has been disputed. Id.
68. Hanna, supra note 17. The FDA regulates drugs, biologics, and medical devices,
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from regulating "unapproved or off-label uses of approved products., 69
If genetic enhancement procedures are classified under this category, the
FDA would have no authority to regulate or restrict the procedures.7 °
Furthermore, the FDA only permits regulation on the grounds that a
process is not safe or efficient. 7 This position adheres to the theory that
there should only be restrictions on genetic engineering until it is a safe
and effective method for enhancing children. 72 However, when germline enhancement becomes safe, there will still be a need to restrict the
use of this technology.73
With this changing landscape of institutions, the United States must
implement an alternative method that is able to restrict all research and
development of genetic enhancement procedures, not simply the research
receiving federal funds.74 In 2001, the National Bioethics Advisory
Commission proposed the creation of a National Office for Human
Research Oversight so the duty to ensure that humans are protected
during research could be concentrated in one entity. 75 This entity could
create and enforce a restriction similar to the recommended proposal
from Canada, while also addressing other relevant issues.76
The United States can further consider the reasoning behind
Canada's recommended restriction on genetic enhancement research as it
creates a restriction on this type of research.77 The Commission in
Canada acted on the premise that any permissible technology must be
offered in a safe, fair, and accountable manner.7 8 This emphasis on
among other products. Id.
69. Id.
70. Id.
71. FUKUYAMA, supra note 5, at 213. However, a safe practice may still require
regulation for other reasons. Id. Even a safe process which allows science to alter a
human being poses societal dangers that must be addressed by regulations and
prohibitions. Id. at 208.
72. PHILIP PETERS, supra note 18, at 245. Under this theory, if there is no risk of
harm to the child in the future, the process of enhancement is appropriate and proper. Id.
73. See supra text accompanying note 71.
74. FUKUYAMA, supra note 5, at 215.
75. Id. at 202. See also infra note 76.
76. PROCEED WITH CARE, supra note 7, at 3. The Canadian Commission
recommended the creation of the National Reproductive Technologies Commission
(NRTC) to be a twelve-member regulatory and licensing body that oversees research,
technologies, and practices within reproductive technologies. Id.
77. Id. at 23. Since alteration for enhancement purposes only seeks to improve a
known characteristic that is already healthy, this procedure carries social and medical
risks that outweigh any benefit and is inconsistent with the Commission's guiding
principles. Id.
78. Id. at 1. The Commission's Mandate further states its objective: "[I]nquire into
and report on current and potential medical and scientific developments related to new
reproductive technologies, considering in particular their social, ethical, health, research,
legal and economic implications and the public interest, recommending what policies and
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assessing any procedure through a social, ethical, and legal framework is
an advantageous approach for the United States to follow.7 9
As the current regulations in the United States only cover the
genetic engineering experimentation process in a broad manner, ° there is
a need to create this restriction on the use of researching genetic
enhancement procedures. 8 ' One current belief is that a broad prohibition
on genetic engineering is not necessary until scientific
advances lead to
82
the possibility of genetic enhancement on children.
However, this is not a future concern, but a present necessity. 3 If a
legislative restriction is not created, the private institutions and the
judicial branch will create parameters instead. 4 These parameters will
not provide the resolute, consistent, and immediate guideline a restriction
offers.8 5 A proactive approach in creating a restriction will properly
address the valid interests by ethicists and scientists in restricting genetic
experimentation. 86
IV. Social Considerations
Genetic enhancement procedures would alter the landscape of
human society. 7 With the ability for parents to create children with
safeguards should be applied." Id.
79. Id. at 4. The Commission conducted extensive research and analysis throughout
its study. Id. This process involved interviews with more than 300 scholars from
universities, hospitals, and other institutions, public hearings and telephone contacts with
over 8,000 individuals, and evaluations of the current area of law and ethics. Id. at 3-4.
In each step, the Commission relied on ethical principles and Canadian values as
expressed through surveys. Id. at 4.
80. A REPORT OF THE PRESIDENT'S COUNCIL ON BIOETHICS, supra note 21. There is
no specific state or federal prohibition on genetic modification. Id. Legally, germ-line
engineering research is not banned. See Schichor, supra note 43.
81. FUKUYAMA, supra note 5, at 211. There is a need for guidelines in this field to
dictate which treatment will be allowed and which treatment will be prohibited. Id.
82. See PHILIP PETERS, supra note 18, at 247. Some scholars contend enhancement
ventures still are a future prospect, and the debate of the proper method of regulating or
prohibiting this scientific process should be postponed until enhancement becomes a
"scientific reality." Id.
83. FUKUYAMA, supra note 5, at 211.
84. Id. at 211-12, Without any legislative guidance, courts will be required to
determine which processes are permissive. Id.
85. Id. Providing the courts in the past with opportunities to determine how to
integrate law and public policy has shown that it is better for the legislative branch to
address those issues. Id.
86. PHILIP PETERS, supra note 18, at 241. Ethicists from various perspectives all
agree that genetic engineering should not be applied to humans since it is unsafe. Id. In
the early 1980's, there was little scientific support for genetic engineering research on
human beings. Schichor, supra note 43. There was also opposition from religious
leaders who expressed the view that this type of research was a "fundamental threat to the
preservation of the human species as we know it." Id. (citation omitted).
87. See The President's Council on Bioethics, Staff Working Paper: Distinguishing
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desired traits, the standard of successful achievements also would be
altered.88
Further, once enhancements become ordinary and
commonplace, the "meaning of human normality" would be changed.89
In a society where a child may be enhanced through germ-line
engineering, priorities would shift to emphasizing the importance of
these enhancements. 9°
Parents seek the best possible lifestyle for their children, and genetic
enhancement technology would allow parents to achieve this ideal
lifestyle unnaturally in a far-reaching manner. 91 Many parents, if given
the opportunity to use genetic enhancement technology, would choose to
give their children benefits only possible with genetic enhancement.9 2
However, a scenario in which parents are able to choose the best
traits for their children implicates a key dilemma. Specifically, a
parent's determination of what constitutes the "best" characteristics may
not be the ideal characteristics for the child.93 Parental trait selection
could cause a child to feel pressure to satisfy the parents' aspirations.94
A child's "individual personhood" would therefore be jeopardized. 95
The ability for parents to modify and enhance a child would also
make children analogous to a commodity.96 In a social context, this
commodity-perspective easily can be connected to prejudices and
discrimination. 97 When the achievable ideal is possible through genetic
enhancement, those who cannot meet that ideal, due to financial barriers,

Therapy and Enhancement, http://www.bioethics.gov/background/workpaper7.html (last
visited Oct. 12, 2005).
88. Id. For example, in a hypothetical race in which all runners had received
enhancements, observers would appreciate only the scientists' successful treatment
instead of the runners' ability to finish the race. Id.
89. Id. A child who historically was viewed as average would be viewed as below
average since he or she would not have been enhanced in the same manner as another
child. Id.
90. Id. Instead of placing a priority on helping injured or sick individuals, society
would focus on improving the physical appearance of individuals. Id.
91. Beyond Therapy: Biotechnology and the Pursuit of Happiness,
http://www.bioethics.gov/reports/beyondtherapy/chapter2.html#sectionl (last visited Oct.
12, 2005). Parents would be enthusiastic about using an enhancement process that would
provide resistance to fatigue, better memory, or increased longevity. Id.
92. Id.
93. See id. Parents select traits based on what they hope the child will accomplish.
Id.
94. See id.
95. Schichor, supra note 43. After a parent would give a child the genes necessary
to become a stellar athlete, the child might disappoint the parents if he or she did not
excel as the top player. Id.
96. Id. The miracle of birth would be replaced by the parents' anticipation of the
results from the genetic modifications performed. Id.
97. Id. The ideal would be obtainable, and those individuals that do not conform to
this ideal would be ostracized and viewed as inferior. Id.
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would be viewed as "damaged goods." 98 Social disparities and
prejudices would then result when the lower-income family members are
seen to lack the socially desirable traits.9 9
This discrimination is a byproduct of the social injustice of genetic
intervention. 00 Social equality demands that each citizen is treated
equally and has equal access to goods.10 1 There can be no social
justice
10 2
when enhancement procedures are not available to all citizens.
Another negative impact on society would be the upward
progression of what constitutes "average" levels of achievements.10 3 If a
child's intellect could be enhanced through scientific advances, the
average level of intellectual capability would continue to increase,
genetic enhancement procedures would become increasingly refined, and
parents would use the procedures to ensure that their children were at the
highest possible level of intellect.'0 4 Further, children would be
encouraged to strive for personal success, and the desire
to unite with
05
others to achieve communal success would be hindered.
Along with an increase in average levels of achievement, there is a
belief that a utopian society would result from generally available genetic
enhancement technology. 0 6 However, instead of leading to a liberated
people, enhancing a select group of children would create enslavement of
human nature. 107 The enhanced group would become self-centered as
individuals who are able to accomplish any feat successfully in their own
strength, and the unenhanced group would then be at a large
98.
99.

153 (2003) [hereinafter TED PETERS].
& LeRoy Walters, Gene Transfer for Therapy or

TED PETERS, PLAYING GOD?

Cynthia B. Cohen

Enhancement, in A CHRISTIAN RESPONSE TO NEW GENETICS 68 (David B. Smith &

Cynthia B. Cohen eds., 2003). This phenomenon further exacerbates the divide between
wealthy and poor that already exists. Id.
100. Peter Koller, Human Genome Technology from the Viewpoint of Efficiency and
Justice, in ETHICS AND LAW IN BIOLOGICAL RESEARCH 18 (Cosimo Marco Mazzoni ed.,

2002). Efficiency and justice are the standards for evaluating social relationships. Id. at
9.
101. Id. at 12. Any existing inequality is only acceptable if it is justified by rational
and accepted reasons. Id.
102. Id. at 18. If genetic enhancement is available and its costs remain high, only
wealthy parents will have the opportunity to use the technology to improve their children.
Id.
103. Cohen & Walters, supra note 99, at 62. When genetic enhancement is used on
some individuals, the averages of success will continue to increase without a stopping
point. Id.
104. See id.
105. See id.
106. Telephone Interview with Nik Nikas, General Counsel, Americans United for
Life (Jan. 5, 2005).
107. Id. Enhancing certain people inevitably results in two types of people: enhanced
and unenhanced. Id. The inherent structure would result in the enhanced people being
masters and the unenhanced being slaves. Id.
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disadvantage. 10 8 One possible result of this dichotomy is a tyranny
headed by those individuals seeking perfection through the genetic
enhancement procedures.' 09
A more severe consequence to the widespread use of genetic
enhancement techniques would be a movement towards eugenics."l0 The
previous use of eugenics led to disastrous results in Germany."' As a
result, Germany now has the world's most restrictive guidelines for
genetic research and testing. 1 2 Notwithstanding the lessons learned from
Germany's history of failed eugenics attempts, eugenics could still be
used to hinder the biological diversity that exists today 1 3 because there4 is
less diversity when all individuals are seeking the same desired traits."
While eugenics is currently in decline and criticized by people
around the globe, 1 5 the use of genetic enhancement contemplates a new
'' 16
kind of eugenics which would occur "through the backdoor."
Allowing genetic enhancement to prosper would promote this
"backdoor" eugenics and thereby emphasize the desired traits of an
individual to the detriment of individuals without those traits.' 1 7 Further,
complications would arise as trends change throughout each
generation.11 8 With genetic intervention, arbitrary standards of ideal
characteristics would be created by those people utilizing the genetic
technologies.' 19
108.

Francis Cardinal George, The Need for Bioethical Vision, in CUTTING-EDGE
A CHRISTIAN EXPLORATION OF TECHNOLOGIES AND TRENDS 99 (John F. Kilner
et al. eds., 2002). The unenhanced group would be permanently viewed as the underclass
group. Id.
109. Nikas, supra note 106.
110. Id. Eugenics, part of genetic science until World War II, is used to reach the
goal of breeding better humans. Id.
111. See TED PETERS, supra note 98, at 149. The growth of the Nazism movement
spurred the use of racial policies to remove the undesired class of human beings. Id.
112. FUKUYAMA, supra note 5, at 192.
113. Schichor, supra note 43. Instead of a positive, diverse society, eugenics would
instill a greater level and acceptance of racism. Id.
114. Cohen & Walters, supra note 99, at 70. Diversity is valued in society, and
removing this diversity would further ostracize those with disabilities. Id.
115. Id. at 62. The Chinese Material and Child Health Act of 1994 requires couples
to receive counseling before marriage and also requires pregnant women to be advised of
the ideal type of individuals China desires its country to include. Id. This form of
modem eugenic notions is criticized by geneticists around the world. Id.
116. See id. While a fully detailed eugenics program is not contemplated, a couple's
decision to enhance their children's genetics amounts to a policy in which only the
desired characteristics would result. Id.
117. See id.
118. Schichor, supra note 43. One generation's view that a certain hair color is
preferred may give way to a preference for a different hair color in the next generation.
Id.
119. Cohen & Walters, supra note 99, at 70. Each generation is able to decide which
characteristics are desired and ideal. Id.
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Proponents of genetic enhancement argue that this "backdoor"
eugenics would not come to fruition since the ideals of the public
120
constituency would provide a safeguard to any negative outcome.
They contend that without public approval, genetic enhancement would
not be furthered; therefore, usage of genetic enhancement does not create
a slippery slope leading to a eugenics movement. IE1 Instead, there is a
terraced slope in which genetic enhancement will only progress if there
122
is a societal benefit.

This position fails to consider that the public might not have the
capacity to be informed and involved in the regulation process. 123 Law
and the community lack an interrelation with each other, and this
problem prevents an active participation by society in determining what
regulations should be effectuated.12 4 As noted in the Australian case of
Mount Isa Mines v. Pusey, the law is frequently "in the rear and limping"

with respect to medical breakthroughs. 125 While scientists will always be
more knowledgeable than legislators, the existing gap must be
narrowed. 126 In light of the disconnectedness among the community, the
scientists, and the27law, there is a lack of any useful restraint against
medical progress.1

V.

Ethical Considerations

Along with the negative societal impact of genetic enhancement
techniques, there are numerous ethical considerations on the severe
consequences of this growing technology. Exploring the use of genetic
enhancement "open[s] the door to alteration of the very meaning of what
it is to be human.' ' 128 If this technology becomes prevalent in society
among certain individuals, an unethical change in the existence of

120. AVISE, supra note 30, at 173. Genetic enhancement proponents assert that
decisions relating to genetic enhancement must be approved by society, and this
requirement ensures that no advancement will occur that is detrimental to society. Id.
121. Id.
122. Id. Any decision is a result of input by an informed public, and these decisions
may be reversed if they prove detrimental to society. Id.
123. See Shelia A.M. McLean, The Genetics Revolution: Can the Law Cope?, in
GENETICS AND ETHICS: AN INTERDISCIPLINARY STUDY 40 (Gerard Magill ed., 2004).
124. Id. Both the community and the scientists developing genetic enhancement are
not connected with the law surrounding this testing, and without this connection there is
no safeguard to ensure that genetic enhancement testing does not rapidly increase as
scientists make breakthroughs. Id.
125. See Mount Isa Mines v. Pusey, 125 C.L.R. 383 (1970).
126. See McLean, supra note 123. The possibility of genetic improvement is the
"greatest scientific and human challenge to date" and must be addressed in an adequate
manner. Id.
127. Id.
128. Cohen & Walters, supra note 99, at 53.
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mankind will result. 1
The ethical stance against genetic enhancement is based on valuing
the relationship of a created human life with the Creator of that life. 3 °
Human life is created with specific personality and traits given by the
Creator. 13' Each human life thus possesses a dignity that results from
being created. 132 There is no justification for viewing some humans as
superior to other humans, and the possible133use of genetic enhancement
would alter this portrayal of human beings.
There are many different perspectives on how genetic research
should or should not be used. 134 One of the perspectives, the stewardship
approach, correctly restricts a human's responsibility of being a steward
of this earth with natural limitations. 35 A balance results from this
stewardship approach that provides for assistance of sick individuals and
limits human involvement in the creation process. 136 Under this
approach, genetic therapy is appropriate to heal sicknesses, but any
genetic enhancement is38forbidden. 37 Genetic enhancement overreaches
human's created duty.1
Along with the different perspectives of the appropriate role of
genetic research, another ethical dilemma arises with the concern of
"playing God" in genetic enhancement. 139 If science is used to alter life
129. Id.
130. Id. at 54. A Christian perspective of human life provides justification that a
scientific procedure is unethical, and it also provides insight and reasoning that applies in
any situation. Id. The ideological views of a Creator are also fundamental in other
religious theologies. See, e.g., supra note 108 (noting that the Roman Catholic religion
includes similar viewpoints).
131. Dennis M. Sullivan, The Conception View of Personhood, 19.1 Eth. & Med. 11,
17 (2003). This allows each human life to have great value in the community. Id.
132. TED PETERS, supra note 98, at 153. Each individual person is created with the
right to social equality and mutual appreciation. Id.
133. Id.
134. Cohen & Walters, supra note 99, at 64. The noninterventionist approach states
human genes should never be altered since the genes define a person. Id. The
prointerventionist approach suggests a human has free choice and sets no limits on
genetic intervention. Id. The stewardship approach recognizes humans have a duty as
stewards of creation, but that responsibility is limited by the natural order of creation. Id.
135. Id.
136. Id. at 65. Humans may intervene with genes if it furthers the intended natural
order. Id.
137. Id. Genetic therapy treats diseases to bring an individual back to the intended
state of living, but genetic enhancement interferes with God's desired creation. Id.
138. Id. "To attempt to change our children and future generations in ways that
exceed what is necessary to maintain good health and normal human functioning would
open the door to making radical changes in humankind that would go well beyond God's
intentions." Id.
139. TED PETERS, supra note 98, at 12. "Playing God" means for a human to
substitute himself for God in determining what human nature will be. Id. This concept,
applied in a Western religious tradition, can also be developed in eastern religious
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and influence human evolution, then humans pass the boundary around
the Creator's role. 14
Pope John Paul II emphasized the danger of
passing this boundary into the Creator's task when he said genetic
engineering places the future4 in
1 mankind's hands and persuades them to
go outside the natural limits.
Once humans attempt to create humans in a manner they perceive to
be proper and ideal, they avow to understand the fundamental workings
of life. 142 This is a dangerous position since there is a lack of sufficient
knowledge concerning how life is created and what consequences come
from genetic enhancement. 143 The ability to change the genetic
composition creates the danger of human self-destruction rather than
human improvement. 144 This danger of altering human life has been
acknowledged by many scholars, and a group of scientists and ethicists
advocated for restrictive legislation by Congress
to prevent a widespread
45
growth of human alteration procedures. 1
An additional ethical consideration is the ramification of genetic
enhancement on future generations. 146 When parents alter their child
with germ-line engineering, not only will the parents be interfering with
the creation process of that child, they will also affect the creation
process of future children. 147 With the parents' ability to make long-term
changes, there will be a death of the original human descendants. 48 The
parents will determine in their own reasoning what is ideal for their child
and their child's descendants,49 and this determination will unfairly be
placed on all future offspring. 1

traditions and nonreligious naturalism. See Allen Verhey, "Playing God" and Invoking a
Perspective,in Ethical Issues in Biotechnology 71 (Richard Sherlock & John D. Morrey
eds., 2002).
140. Id. This concern was expressed by Roman Catholic, Protestant, and Jewish
leaders in a 1980 letter to then President Jimmy Carter which expressed dangers of
genetically changing a human's genetic makeup. Id.
141. Id.
142. See AUDREY R. CHAPMAN, UNPRECEDENTED CHOICES: RELIGIOUS ETHICS AT THE
FRONTIERS OF GENETIC SCIENCE 53 (1999).

143. Id.
144. Id. at 30.
145. Id. at 85. The Council for Responsible Genetics encouraged Congress to limit
human cloning since permitting that research would lead to an unlimited expansion of
eugenic improvements through many genetic techniques. Id.
146. TED PETERS, supra note 98, at 155. Any germ-line engineering will extend to the
future generations of that altered individual. Id.
147. Id.
148. See CHAPMAN, supra note 142, at 104. The former human descendants would be
replaced by the species the initial parents felt was more desirable. Id.
149. Id. Parents should not have control over children in this manner; this control
demonstrates a lack of respect for the child and the future generations. Id.
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Constitutional Considerations

As a result of court rulings, parents have certain fundamental rights
concerning decisions about their children.15 ° While these rights extend to
the care, custody, and control of children, they cannot be viewed as
rights superior to the existing social standards.151 Some scholars contend
that couples have the procreative liberty and constitutional right to use
52
reproductive technologies to create children as they see fit and proper.1
While parents have the fundamental right to rear their children in a
manner they deem necessary, the state is permitted to act to curtail
1 53
parental decisions that promote a negative social environment.
Without this action by the state to counter the parents' right to care for
their children when it extends to the use of genetic enhancement,154the
important link between familial and societal roles would be ignored.
Under this premise, any use of genetic enhancement by parents may
be regulated by the federal government. 155 Courts could support the
permissibility of such regulation by finding a compelling
state interest to
156
protect society or prevent harm from reaching the child.
When a scientific procedure threatens a society's values, the
fundamental right of a parent must surrender to the preservation of those
values. 157 A restriction is upheld when it fulfills a compelling state
interest such as this threat to society's values.1 58 Although the United
States Supreme Court has not given a general test for determining when a
compelling state interest is present, the Court, similar to its view on
150. See, e.g., Troxel v. Granville, 530 U.S. 57 (2000) (holding that parents have a
constitutional right to direct the upbringing of their children through the Fourteenth
Amendment of the United States Constitution); Meyer v. Nebraska, 262 U.S. 390, 399
(1923) (holding that the liberty of parents extends to raising children).
151. Audrey R. Chapman & Mark S. Frankel, Framing the Issues, in DESIGNING OUR
DESCENDANTS: THE PROMISES AND PERILS OF GENETIC MODIFICATIONS 17 (Chapman &
Frankel eds. 2003). Couples may not make parental decisions that fall below the social
standards. Id.
152. Cohen & Walters, supra note 99, at 84. The right to manipulate genes is
proposed as a fundamental right by some scholars. See John A. Robertson, Genetic
Selection of Offspring Characteristics,76 B.U. L. REv. 421-81 (1996).
153. See, e.g., In re Philip B., 92 Cal. App. 3d 796, 802 (1979) (stating that parental
autonomy is not absolute and state officials have the right to protect children).
154. See Cohen & Walters, supra note 99, at 84.
155. See Chapman & Frankel, supra note 151. Government is able to make
regulations to protect children and the values of the community. See, e.g., In re Philip B.,
92 Cal. App. 3d at 802.
156. MEHLMAN, supra note 40, at 131-33. Although this specific issue has not been
considered by any court, there are previous arguments and defenses that may also apply
to genetic enhancement restrictions. See id.
157. Chapman & Frankel, supra note 151.
158. MEHLMAN, supra note 40, at 133. The compelling state interest, as the Supreme
Court has explained, is limited to "only those interests of the highest order and those not
otherwise served." Wisconsin v. Yoder, 406 U.S. 205, 215 (1971).
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pornography, will know a compelling interest is present when the Court
sees it.159 Under this analysis, the protection and preservation of the
human species and this country's democratic 160 institutions through
restricting genetic enhancement is a valid concern.
Courts also have protected children from actions by parents that
cause harm.16 1 If the genetic enhancements are seen to be dangerous to
the child's physical or mental health, then a court would have a basis for
upholding a restriction against these practices. 162 To determine if harm is
present in genetic enhancement, the court uses a balancing test between
the risks of genetic enhancement and the rights traditionally given to
parents. 163 With this test, courts still give great deference to the parent's
"substantial constitutional right.., to direct and control the upbringing
and development of their minor children."'164 If the enhancements are
found to produce a net harm on the child, even in consideration of this
deference to the parents, the courts
will consider the enhancement
65
procedures to be abuse and neglect.
A child is also harmed when his mental health is in peril. 166 This
mental harm can result when the relationship between the parent and
child shifts from procreation to "baby-making.' ' 167 In a sense, parents
become "commissioners" who collaborate with a scientist to obtain what
they perceive to be perfect children. 168
By utilizing genetic
enhancement, a parent would feel entitled to a certain outcome and could
exert more control to reach that outcome. 169 Children would be seen as
dividends of an investment and 17not
benefits of the gift of procreation as
0
historically viewed by mankind.
159. See Jacobellis v. Ohio, 378 U.S. 184, 188 (1964) (acting on the premise that the
court is able to see if pornography is present in the specific circumstances).
160. MEHLMAN, supra note 40, at 133. Even if the dangers are not perfectly clear at
this moment, one viewpoint is that if future dangers are not considered, then a
government restriction may come too late. Id.
161. See, e.g., Parham v. J.R., 442 U.S. 584, 603 (1979) (ruling there can be control
over parental discretion when a child's "physical or mental health is jeopardized").
162.

MEHLMAN, supra note 40, at 131.

163. Id. at 132. Parents may argue that the benefits of enhancement to the child
outweigh any risk, and this is a determination for the court. Id. at 131.
164. Halderman v. Pennhurst State Sch. and Hosp., 707 F.2d 702, 709 (3d Cir. 1983)
(deciding if parents could voluntarily commit their child to a state institution).
165. MEHLMAN, supra note 40, at 132. With the conclusion of abuse and neglect, the
restriction on enhancement procedures will be upheld. Id.
166. See Parham, 442 U.S. at 603.
167. See Brent Waters, Engineering Our Grace: An Old Idea and New Genetic
Technologies, in GENETICS AND ETHICS: AN INTERDISCIPLINARY STUDY 136 (Gerard
Magill ed., 2004). The use of enhancement technology changes the parent's procreation
role to a role of reproduction or "baby-making." Id.
168. Id.
169. Id.
170. Id. at 137. Children are not meant as mechanisms for parents to realize a dream.
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The ultimate result of using genetic enhancement would be that
children would be considered "projects" because parents would have full
control over orchestrating their fates. 171 Instead of rearing children by
giving them opportunities to increase and develop their skills, parents
172
would be developing their skills through genetic enhancement.
Children have the opportunity to resist developing their skills, but they
73
would have no input as to what genes the parents select for them. 1
This genetic choice by the parents to ensure the best future for their
children may negatively affect children's self-image. 174 While the
enhancements are designed to make a child feel superior, a child may
view himself as inadequate if the parents' goals are not achieved. 175 In
addressing this possible negative harm to a child, the court again would
balance the possible harm of the
child with the parents' right to control
76
decisions relating to the child. 1
Children must not be viewed by parents as products, projects, or
possessions. 177 Instead, they must be nurtured through love and care, not
constructed by the parents. 178 The techniques of genetic enhancement
erase this viewpoint of the relationship between a parent and child. 179 A
parent's use of these techniques is beyond the fundamental rights relating
to child-rearing, and the courts can uphold a restriction 80to these
techniques without infringing on a parent's constitutional right.
VII. Conclusion
Scientific discoveries are occurring in the United States on a daily
basis,1 8' and there is a need for the government to pursue a proactive
Id. Instead, the appropriate view is children are intended to be a gift that parents are
entrusted with to raise in the appropriate manner. Id.
171. Id.
172. Cohen & Walters, supra note 99, at 60. Instead of providing children with
instructional lessons to develop skills, the necessary skills would be pre-selected by
parents. Id.
173. Id.
174. See STOCK, supra note 48, at 147. Children would know that they were created
by parental choices. Id. at 148.
175. See id. at 140. It is possible that children would feel their lives were diminished
in value since they were created by their parents to achieve their parents' goals. Id.
176. See supra note 163.
177. Cohen & Walters, supra note 99, at 60. When a child is viewed as a possession,
then the relationship between the parent and child is grossly inequitable. Id. If a parent
feels he or she has created or made the child, the parent believes he or she is superior to
the child. Id.
178. Id. A child is not meant to be constructed by a parent; a child is entrusted to a
parent to equip him so he can become a well-functioning adult.
179. Id.
180. See id.
181. See Waters, supra note 167, at 131. Daily headlines are showing recent
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response to the research and exploration of genetic engineering for
enhancement purposes. With scientists' insight into the mysteries of a
human's genetic composition, there is a great desire to make human
nature more malleable than ever before. 8 2 If this shift in the perception
of human nature is permitted, the result will not be the expected,
idealized consequences. 183
Instead, negative social and ethical
humans into
consequences will occur as genetic enhancement transforms
184
beings entirely different from any historical standard.
With this danger, the United States should respond to the escalating
genetic research sector with a regulation similar to Canada's proposed
restriction. 185 The wording of this restriction adequately acknowledges
the dangers of genetically enhancing children and prevents the negative
results of genetic enhancement. Without acting to impede genetic
research for enhancement purposes, Aldous Huxley's portrayal of a
"perfect," yet dehumanized, society obtained through biotechnological
86
methods in Brave New World may move beyond mere science fiction.'
The danger of the United States failing to enact any restriction is aptly
summarized through a comparison to Huxley's Brave New World:
Genetics today places us at a vital moment in human history when we
can choose not just how we are going to live, but who we are going to
be.... Yet there is a danger that people will sleep through this
moment,87 only to wake and find themselves in a brave new genetic
world. 1

discoveries in the biomedical field. Id.
182. Id. at 127.
183. Id. The concept of genetic engineering is to create an ideal human and control
the destiny of humans. Id.
184. Ron Epstein, Redesigning the World: Ethical Questions about Genetic
Engineering 47 in ETHICAL ISSUES IN BIOTECHNOLOGY (Richard Sherlock & John D.
Morrey eds., 2002). Genetic engineering creates the danger of altering the framework of
human beings. Id.
185. See supra text accompanying note 8.
186. FUKUYAMA, supra note 5, at 5. This 1932 novel depicted a society in which in
vitro fertilization, surrogate motherhood, and genetic engineering for manufacturing
children provided the means for a society where everyone seemed content, but they
ceased to truly be human beings. Id.
187. BRYAN APPLEYARD, BRAVE NEW WORLDS: STAYING HUMAN IN THE GENETIC
FUTURE 3 (1998). With the fast-paced progress in genetics, a dehumanized society may
result if there is no involvement in addressing these issues. Id.

